Abstract. In this paper , We exploit the theory of convolution of index Whittaker transform for study of continuous and discrete Index Whittaker wavelet transform and discuss some of its basic properties. Certain boundedness, Plancherel as well as reconstruction formula for the continuous Index Whittaker Wavelet Transform (CIWWT) are obtain and Finally we discuss the discrete version of index Whittaker wavelet transform.
the related continuous as well as discrete wavelet transforms.
Priliminaries
We define L for more detail about the Index Whittaker transform see [1] . The inverse of (2.2) and (2.3) are given by respectively
The following Parseval formula also holds
The translation associated with the index Whittaker transform is given by see ref.
[
where
and D α (.) is the parabolic cylinder function.
. 950] has show that the inegral is convergent for fix a ≥ 0 and 
Let Φ ∈ L p a (0, ∞) be given. For x ≥ 0 and a ≥ 0 define the index Whittaker wavelet
where τ ρ a is translation operatore associated with the index Whittaker transform and D σ is dilation operator. 
a (0, ∞) and a, b ≥ 0, we define the Continuous index Wittaker wavelet transform with help of IW-wavelet Φ σ , ρ is 
and the IW-wavelet transform can be express in the form of Index Whittaker trans-
IW-wavelet transform also can be written as,
If φ is an IW-wavelet and χ is a bounded integrable function in L 1 a (0, ∞), then the convolution function ψ * a φ is an IW-wavelet.
Hence φ * a χ is an IW-wavelet.
Basic Properties of CIWWT
Before giving the fundamental properties of CIWWT, we list their basic properties.
Theorem 4.1. Let ψ and ϕ be two wavelets and f, g be two functions belonging to L 2 a (0, ∞), then (1) Linearity
where η and ϑ are any two scalers.
(ii)Shift property
where ς is any scaler.
(iii) Scaling property If c = 0 is any scaler, then the CIWWT of the scaled function
) is
where P is a parity operator define by P f (x) = f (−x).
Proof. The proof is the straight forward application of CWT
Plancherel and Parsevals Relation for CIWWT
This section describes important properties of the CIWWT, such as the Plancherel , inversion formula and associated convolution first, we establish the Plancherel theorem.
a (0, ∞)). Then we have
a (0, ∞) then by using the (3.4), we have
Now by using the (2.3) and (2.5) we get
Hence by using the parseval formula for Index Whittaker transform , we get ∞) ) and Φ is IW-wavelet which defines CIWWT as (3.3). Then
where c Φ is given in (3.2).
Proof. Let h(x) ∈ L 2 a (0, ∞) be any function, then by using above theorem, we have
Hence the result follows.
Moreover the wavelet transform is isometry from
Discrete Index Whittaker Wavelet Transform (DIWWT)
Consider φ ∈ L 2 a (0, ∞) satisfies the so called "stability condition ".
for certain positive constant A and B, 0<A ≤ B<∞. If φ ∈ L 2 a (0, ∞) satisfying (6.1) ia called dyadic wavelet. We define the semi-discrete wavelet transform associated with index Whittaker transform
Now. using Parseval identity we have:
for the same constant A and B.
Theorem 6.1. Let φ satisfy the stability condition (6.1). Then φ is a basic wavelet
Moreover, if A=B in (6.1), then
Proof. Since
deviding each term in (6.1) by u and integrating with resept to u fron 1 to 2, we obtain
The stability condition is useful in recovering any f ∈ L 2 a (0, ∞) from its index whittaker wavelet transform values (W φ f )(ρ, 2 −j ), j ∈ Z. Let us define another wavelet φ * by means of its whittaker transform
CONTINUOUS AND DISCRETE WAVELET TRANSFORM ASSOCIATED WITH IW-TRANSFORM9
In view of (6.1) and (6.2) , for any f ∈ L 2 a (0, ∞) , we have
This leads to the following definition of dyadic dual.
Now we consider the semi-discrete IWWT of an f ∈ L 2 a (0, ∞) for this , we discretize the translation parameter ρ by restricting it to the discrete set.
where ρ 0 > 0 is a fixed constant. We write
Then the Index whittaker wavelet transform of any f ∈ L 2 a (0, ∞) can be expressed as
The "stability condition "for this reconstruction takes the form
for certain positive constant A and B satisfying 0 < A ≤ B < ∞. Under condition (6.13), we can recover the f ∈ L 2 a (0, ∞) from its Index whittaker wavelet transform given by (6.13) . To show that we consider a linear operator T Therefore,
which gives
Hence, every f ∈ L 
